This study aimed to propose the method of implementation of the Knowledge-Based System (KBS) in the case of approach-run phase. The proposed method was implemented for improving the long jump performance of athletes in the approach-run phase. Moreover, this study aimed to examine KBS concurrent validity in distinguishing between professional and amateur populations and then KBS convergent validity against a Tracker video analysis tool. Seven running professionals aged 19 to 42 years and five amateurs aged 18 to 38 years had captured with ten conditions of different movements (C1 to C10) using a standard video camera (60 fps, 10 mm lens). The camera was fixed on the tripod. The results showing an age-related difference in a speed measurement of ten conditions were evidently using the KBS. Good associations were found between KBS and Tracker 4.94 video analysis tool across various conditions of three variables that were the starting position (r=0.926 and 0.963), the maximum velocity (r=0.972 and 0.995) and the location of maximum velocity (r=0.574 and 0.919). In conclusion, the proposed method is a reliable tool for measuring the starting position, maximum speed and position of maximum speed.
49 tools or systems that support them to suggest and correct their athletes. 55 systems are a high cost for procurement. To implement the analysis sport movement tools, the 56 system has to be the user-friendly, the automatic suggestion, the reliable measuring and also the 57 low cost. Computer vision and image processing technologies are still of important role in tools' 58 development for analysing the human movement, recreation and sports as well as skills' training 59 of the athletes (Leo et al., 2017) . In addition, the analysis tools for sports still have a wide To develop the system of the approach-run phase, our proposed method was produced using 161 Matlab R2015a in combination with the Image Processing Toolbox and the Computer Vision 162 System Toolbox. The proposed method is shown in (Fig. 1) .
163
164 Video motion capture 165 In this stage, the participants ran with ten conditions of this study on the long jump track. A 166 video sequence was captured using a standard video camera, and also the camera was set on a 167 tripod. 230 They suggested that rules of the approach-run phase separated into 3 rules. To generate the 231 longest distance, the long jumper has to produce the maximum of velocity (V max ) around at the 232 1 st rule (the last 2 to 3 strides or around 5 meters before take-off).
233 Fig. 3 . shows rules of the approach-run phase. Three rules were determined to produce rule-234 based (inference engine) for correcting the long jump running. Table 2 . 327 between the professional and the amateur groups. The result shows that both the condition C5
328 and the condition C10 were most significantly different to professional at p< 0.01 whereas the 329 condition C2 was least significantly different to professional at p < 0.05. The results of this study demonstrate that the proposed system for the long jump knowledge-346 based system (KBS): the case of approach-run phase can be used to detect the instantaneous 347 speed of both professional and amateur participants of each condition as shown in Table 3 and   348 Table 4 . Moreover, the results show that the proposed system can be used for detecting the 354 In this study, the proposed system has numerous advantages. The first advantage is that the 355 proposed system provides semi-automatic detection. The system will immediately show the 356 results after data processing is finished. The second advantage is long-distance for capturing an 357 approach-run of a long jump athlete. The third advantage is that the proposed system easily setup 358 and also participants do not necessarily place more markers in the body.
359 However, the proposed system had several limitations. The first limitation is the frame rate of a 360 standard video camera (60 Hz). In the implementation of the KBS, selecting a standard video 361 camera is one of the essential things in the motion capture process so the reasons for the Pearson correlation coefficients (r) between the Knowledge-Based System for long jump training and Tracker 4.94 video analysis and modelling tool (N=12).
1 Table 4 1 st rule at the take-off board to around 5 meters from the take-off board (around the last 2 to 3 strides), 2 nd rule at 5 meters from the take-off board to 10 meters from the take-off board and 3 rd rule at 10 meters from the take-off board to the starting position. 
